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On the basis of the ne@atalog of Antarctic Me- ured by Dr. Haramura, with Bomogeneous metho@his
teorites (Yanai, Kojima, Haramura, 1995) we carried out huge databasmay suggest statistical analysis of bulk com-
statistical analysis on the butomposition of chondrites (of  position of chondrite parent bodies.
the 2987 classified chondrites on 403 sampEs)m aver-
ages of van Schmus-Wood petrologlassegvSW-pc) we THE TWO TRANSFORMATIONAL PROCESSES
have projected paths of thermal evolution of chondritic par- PROJECTED ONTO EACH OTHER
ent bodies of E, H, L and LL types. Transformations in the Let us project the “metallurgic” process (oxidation
ferrous compoundsvere projected to the vSW-table, then and reduction of Fe) and the textunatamorphic sequence
their changes betwedie vSW-pcstages were projected to  (vSW-pc) onto eacbther. With data of8] we could project
the compositional field ofthe Fe+FeS vs. Fe-oxides dia- carbondata to the Varschmus-Woodable (absentunfor-
gram. There the sequencev@W-pcaverages (representing tunately, in theNIPR data). Taking FeO and Fe ddtam

higher and higher heat-impact with increasin§W-pc the NIPR set, wecould correspondhe average Fe-C-FeO
numbers) formed an oxidati@and reduction serigsom the triple-data to allvan Schmus-Woodoxes. Thisway we
initial reduction (forall types) through reoxidation (for H,  could projectthe results of the suggested metallurgic trans-
L, LL types) till final outflow of iron (for L and LL types). formational processgse. thecompositional position in the

. metallurgic field)ontothe suspected temperature scale cor-
INTRODUCTION responding to petrologic classes.

In the very early Solar System asteroid-sized ob- We normalised thecompositiondata to Si (we
jectsmay have been warm as shown thye spherical shape  practically do not know processes extract®iy. Sigener-
and zonal differentiation ahanyasteroids. In a warrapen ally remains inthe silicates, excedbr minor reduction in
thermodynamic system 2 thermodynamic processesin- E6 [9], and silicatesrenot volatile. As for dependence on
evitable: chemical transmutation and diffusion. These proc- petrologic clasgheat impactpne carturn tocolours which
essesnay have run parallel durinthe thermalevolution of stretch a tripolar representation. Let 30 % metallic + sul-

chondrite parent bodies. Transmutation is possible in a Fe-phide Fe content (thenaximum in stonymeteorites) be
C-FeO-HO system: reduction, or oxidation depending represented by pure red, 30 % of FeO by pure green and 5
mainly onthe ratio of C and D, and other initiacondi- % of C by pure blue. Thengoing from low petrologic
tions (Fe/Si ratio, Fe/FeO ratio, etc. [1], [2]). Thermal dif- classes to high and finally to achondritdee picture is as
fusion in silicate minerals imostly visible on chondrules, follows: E’s start from brick red through strawberry red
which gradually loseheir sharp edges, fade abécome until cherry redithe E achondrite ipractically black. H3 is
obscured. ([3], [4]). Let us look fothe signals of these  ochre yellow, H3-4 is exceptionallgddish, H4 and H5 are

processes on chdrites. brownish, but H6 is greenisyellow. The H achondrite is
Both chondrite classifications (types & petrologic not known. L'sare oscillating betweegrayish green and
classes) implicitly involvethe idea of thermakvolution. greenish brownthe achondriite is rather gredrl’s are all

The plot of Fe+FeS vs. Fe-oxides ([1], [2], [5], [6]) used the green, oscillating between grass green and olive green; the
exchange of Fe between silicate and metallic phases, andachondrite is deep green. Finally, C1’s are bluish, C2's are
focused on Fe/Fe@atio, while thechondritic textural stud- grayish greenbut then thecolour becomes morand more
ies ([3], [4], [6]) mostly focused on a metamorphic process green and C6 is deep gred¢ime C achondrites amot iden-

which slowly fadeghen obscures chondrite gramunda- tified, but ureilites show some similarities with C’s and they
ries. Thevan Schmus-Woothable cross-multiplies the two  are bluish[10], [11]. (Achondritesmay be visualized as
thermal transformational lines: with thgpes E, H, L, LL “beyond beyond petrologiclass 7” and indeedhey can be
and C “rows"this system containthe “metallurgic” classi- obtained, at least for rough chemical composition, by remov-

fication, but adds new aspects of chondrule degradation anding molten Fe+FeS, which can be expected for high tem-
volatile loss and othemonotonous processes, which could perature in the presence of gravity.)
strengthen the evolutionary view. Then let ugproject thevSW-pcaverages onto the
The huge new database tife NIPR Antarctic metallurgic field. Thisway we can projecttemperatures
Meteorite Collection[7] gives possibility to statistically onto the metallurgic field, due to the gradual process of
analysethe bulk chemical evolution of different chondritic  diffusion The sequences of these temperatures draw out
type parent bodies. ThHIPR collectioncontains cca. 8000  paths ofmainly reductional-oxidational transformations for
meteorites, mainly Antarctic ones. The most recent report E, H, L, LL. (Note that withinone typethe petrologic
from them is Yanai, Kojima & Haramura [7Among the classesmay correspond to temperaturelBut it does not
3334 meteorites classified up tow there are 2987 chon-  follow that the samepetrologic class would correspond to
drites ofwhich bulk chemical analysis of 403 ones has been the same temperatuffer different types. Petrologic class
given, the overwhelming majority of them had been meas- corresponds to the extent of chondrule-matrix interdiffusion.
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The diffusion length is proportional to the squeset of the
diffusion coefficient, which depends on Ayt it depends on
chemical composition too. Nowhetypes E, H, L, LL differ
mainly in the FeO contenttie “missing” FeO of the silicate
s “substituted’mainly by MgO. So different temperatures
belong tothe samaliffusion coefficient in different types. If
thermal impacts are the fundamenrf@ttors behind parent
bodyand meteorite evolution, then chondralescuring and
final vanishing is a rathesmooth sequence. Sben this
sequence serves aggaod background (a smooth frame of
reference for events) texhibit detailed steps in the metal-
lurgic process in different chondrite parent bodies.
Reduction [12], [13], [14] and C loss is general for
low petrologic classeshut an oscillation between oxides
and non-oxidestarts in middlgetrologic classes. (Data for
E5 and EG6 are takdom [6]) As seen, dew Antarctic me-
teorites are classified in “transitionafetrologic classes,
e.g. H3-4 represents 4 analysed meteorites. (MdjsSii-
bution for chondritic types clearly showthe 3 groups
(C;LL,L,H;E) which cannotevolve into each other because
MgO practically cannot be reduced). Letsee the details
of Fe-FeO oscillation. Fig. 1 showlse five chondritic types
on the free Fe/Si vs. bound Fe/Si map;pgbtologic classes
are indicated as labels. Cleaftycles” or “loops”are seen.

At the ends of théL, L and E lines total Fe loss is seen;
maybethere the temperature reached the melting point of
carbonised Fe, so global differentiation started.
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Fig. 1. Sequences of averages for petrologic classes in all chondritic types.



